T HE HEART in anemia has been recently the subject of several comprehensive reviews." 2 There is therefore no need at this time to discuss this subject in detail.
It is well known that the heart is frequently involved and that symptoms and physical signs present in anemia may mimic those of organic heart disease. Individuals with anemia may complain of dyspnea and palpitation on effort, weakness and dizziness. Dyspnea is usually not present at rest. Precordial pain identical with angina pectoris may occur. Slight and later a marked degree of sacral and dependent edema may be present. The heart rate is rapid. Mur In the last admission to the hospital the girl appeared moribund. The cardiac findings were similar to those observed during previous admissions, but the presence of severe orthopnea with distended neck veins made one of us (L. A. S.) consider cardiac tamponade. The verbal report on the roentgenogram of the chest was that of massive cardiac enlargement. After discussion with the radiologist it was decided that nothing in the silhouette was incompatible with the diagnosis of pericardial effusion. A pericardial tap was done and about 50 cc. of blood-tinged fluid were obtained, but further drainage was stopped because it was thought that the blood-tinged fluid indicated that the cavity of the heart had been entered. She died the following day.
It was, therefore, no surprise to us that necropsy revealed a massive pericardial effusion, but we were amazed to learn that the heart was essentially normal in size.
The necropsy was performed by Dr. E. E. Aegerter, professor of pathology at Temple University Medical School, and the diagnosis was erythroblastic anemia with marked hemosiderosis of all organs. The following description of the heart is abstracted from Dr. Aegerter's report:
Heart: The pericardial sac was tremendously distended. It measured 19 cm. from its prominent right border to the apex and contained 44 oz. of bloody fluid. The fluid was thinner than normal blood. When centrifuged, the cellular content made up only approximately 15 per cent of the volume, indicating that the fluid was an effusion with blood contamination. Both layers of the pericardium were covered by a fibrinous exudate. The heart was about normal size. It weighed 300 grams. The epicardium was considerably thickened. The myocardium was pale, giving the gross appearance of a fatty degeneration. The coronary arteries were normal. There were no abnormalities nor evidences of inflammation on the valves.
Microscopic examination of the heart revealed fatty degeneration of the myocardium, hemosiderosis and chronic fibrosing pericarditis ( fig. 2) globin and 890,000 red blood cells l)el cu. millimeter. The mean corpuscular hemoglobin was 47, the mean corpuscular volume was 146. The reticulocytes were 3.4 per cent, the hematocrit 13 and the blood smear showed macrocvtosis. The bone marrow was megaloblastic. The gastric juice was free of acid and the gastrointestinal tract was normal by x-ray examination. The patient was given refined liver extract. At the time of discharge, an tissue and pelricardial examination of her blood showed 12 Gm. hemoglobin, 3,850,000 red blood cells and a mean corpuscular volume of 98. Her family was instructed to use refined liver extract in sufficient dosage. It is important to note that at no time did she have any symptoms referable to the cardiovascutlar system.
When she was last seen in the out patient department the blood count was entirely normal.
The Heart: A roentgenogram of the chest revealed incidentally partial collapse of the ninth thoracic vertebra due to osteoporosis. The lung fields were clear. The heart was reported as being moderately enlarged in all its diameters (fig. 3) . The electrocardiogram showed sinus tachycardia and left axis deviation. The voltage was within normal limits but appeared comparatively low for this type of body build and heart.
Based upon our experience with the first case and upon our experience with the heart in myx- COMMENT These two cases illustrate the fact that pericardial effusion may be one cause for enlargement of the so-called cardiac silhouette in anemia as seen in the roentgen ray film. Furthermore, pericardial effusion may exist for years without producing symptoms or signs of tamponade. In our first patient, judged by the heart size at necropsy, pericardial effusion was present from her first admission into Temple LTniversity Hospital. This period represents four years. There is no way of determining how long previous to her first visit to our hospital the so-called cardiac silhouette had been enlarged. In our second patient the pericardial effusion was at no time associated with cardiac symptoms. This patient would have been regarded as a typical example of cardiac dilatation responding to therapy for anemia had not a pericardial tap been done.
It is obvious, therefore, that neither the clinical findings nor, indeed, the roentgen findings, as determined by ordinary technic, can help us at all times in distinguishing cardiac dilatation from pericardial effusion. The electrocardiographic findings obviously are not crucial. It appears likely that visualization of the cardiac chambers by Diodrast may furnish the answer to this problem in differential diagnosis. The literature on the experimental production of anemia and on the anatomic findings in anemia was reviewed in an attempt to determine how often pericardial effusion occurred as the sole or major factor in enlargement of the so-called cardiac silhouette.
Experimental production of anemia produced by bleeding' has resulted in hypertrophy of the heart. The heart may double in weight if a very severe anemia is produced. The experiments upon which these conclusions are based were relatively acute ones. The possible readjustments that may occur during a slowly produced anemia have not been described. We were unable to find any reference to experimental work on enlargement of the heart with return to normal size after correction of the anemia.
Anatomic studies on untreated severe pernicious anemia will probably no longer be made except under very rare circumstances because of the excellent therapy available now for the disease. There are several anatomic reports in the pre-liver era. Cabot and Richardson6 reported an increase in weight of the heart in 18 of 19 instances of pernicious anemia. Only five hearts weighed more than 400 Gm. They stated that three had other possible causes for enlargement. The protocol shows five others with associated disease such as coronary artery disease or "acute" or "subacute" glomerulitis. Three hearts weighed only 285 Gm., 267 Gm., and 262 Gm., respectively. Reid7 later examined the hearts of 11 individuals who had pernicious anemia and found that enlargement of a degree recognizable clinically was not found. Six weighed between 200 and 300 Gm. and 5 between 300 and 400 Gm. Unfortunately the presence or absence of pericardial effusion is not mentioned. In individuals who died of congestive failure apparently secondary to pernicious anemia, serous effusions, including pericardial effusion, were present.
As far as erythroblastic anemia is concerned, we are indebted to the excellent and thorough anatomic study of Whipple and Bradford.8 They were primarily interested in the pigment abnormalities in this disease and did not comment specifically on pericardial effusion, but unlike so many other reports their anatomic descriptions are thorough and give specific information on the topic we are discussing. These authors stated that the heart in erythroblastic anemia may be enlarged and that serous effusions are common. They reported 3 cases, in all of which lemon-yellow hydropericardium was present.
A clinical diagnosis of cardiac enlargement was made in each instance but at necropsy only one heart was enlarged. The hearts weighed 71 Gm., 160 Gm., and 270 Gm. The pericardial cavities contained respectively 80 cc. of fluid. "a considerable excess of fluid," and 450 cc. of fluid. There is therefore more than a possibility that, in the presence of roentgenologic evidence of enlargement of the so-called cardiac silhouette in erythroblastic anemia, pericardial effusion may be a contributory factor in the enlargement of the roentgen ray shadow.
It is interesting to note that Whipple commented on the similarity of the bone marrow changes of erythroblastic anemia to those of pernicious anemia and to the similarity of the pigment changes of erythroblastic anemia to that of hemochromatosis. It is perhaps noteworthy that heart failure is a complication of hemochromatosis. This failure has been attributed both to disturbance in contraction of the myocardium because of the excessive pigment deposition and also to endocrine disturbances secondary to similar pigment deposits in the endocrine glands. But pericardial effusion has been reported as an incidental finding in hemochromatosis with and without heart failure. Chesner9 reported an instance of hemochromatosis with apparent clinical enlargement of the heart. Clinically the heart extended from the anterior axillary line to a point more than two fingers breadth to the right of the sternum, yet the heart at necropsy was grossly normal and weighed 250 Gm. This discrepancy is not explained in the necropsy protocol. It would appear that interest was so centered on the problem of hemochromatosis that the pericardial effusion was not described. 2. The possible causes of these effusions are discussed.
